Paper presents the possibility of application of the Jiles-Atherton extended model to describe the magnetic characteristics of construction steel C45 under the inuence of tensile stresses. Experiment was performed on the frame-shaped samples. Then, the inuence of stresses on hysteresis loops was modelled with the Jiles-Atherton extended model. The obtained results of the modelling are consistent with results of the experimental measurements. The results of modelling create new possibilities of explanation of the physical phenomena connected with magnetisation of the magnetic materials under stresses, which is esential for the assessment of the state of the construction steel during its exploitation in industrial conditions.
Introduction
Magnetoelastic eect is connected with changes of magnetization of the material under the inuence of mechanical stresses [1] . This eect was widely investigated in soft magnetic alloys, both amorphous [2] and nanocrystaline [3] due to the possibility of development of robust force sensors [4] . Moreover, magnetoelastic eect is signicant from the point of view of development of new methods of non-destructive testing of the ferromagnetic materials, mainly steels [5] .
However, for eective stress assessment in the material, a quantitative model of stress dependence of the magnetic hysteresis loops is required. One of the most suitable models for such purposes is Jiles-Atherton model [611] with extension considering changing of pinning site properties during the magnetisation process [12] .
Methods of experiments and modelling
Experimental data was acquired with the use of a frame-shaped sample made of the C45 steel. The sample was subjected to tensile stresses with the use of a material testing machine [13] . During the measurements, the applied stress was increased up to 500 MPa, which is near the point of rupture of the sample.
Then, the inuence of stresses on the hysteresis loops was modelled with the Jiles-Atherton extended model. Parameters of the model were determined during the optimisation process with the use of evolutionary strategy (µ + λ) together with gradient optimisation [12] . The * corresponding author; e-mail: d.jackiewicz@mchtr.pw.edu.pl modelling was carried-out for each value of stresses inuencing magnetic characteristics of C45 steel.
However, parameters were determined simultaneously for three B(H) hysteresis loop. As a result, parameters of extended Jiles-Atheton model describe magnetic properties of this steel in wide range of amplitude of the magnetizing eld. magnetization process in crystalline materials. Saturation magnetisation M s is constant. Due to the fact that it depends only on the physical properties of the material, such as its chemical composition, stresses do not inuence the saturation magnetisation.
Results presented in this paper are lling the gap connected with modelling of stress dependence of magnetic hysteresis loop of C45 construction steel. As a conclusion presented results are step towards practical use of quantitative magnetic hysteresis loop modelling in nondestructive testing of construction elements.
